Background Hand-arm vibration syndrome (HAVS) becomes irreversible unless it is identified early and progression prevented.
Introduction
Hand-arm vibration syndrome (HAVS) refers to vascular, neurological and musculoskeletal pathology arising after sufficient exposure to hand-arm vibration. Most Canadian provinces neither have legislation to limit occupational exposure to hand-arm vibration nor require medical surveillance for vibration-exposed workers [1] , hampering prevention and early identification efforts. Although HAVS may be reversible in its early stages [2] [3] [4] , if allowed to progress it causes upper extremity dis ability [5] and decreased quality of life [6] . Unfortunately, the literature suggests workers often delay seeking care for HAVS symptoms and usually have advanced disease at the time of initial clinical assessment [7, 8] . In Ontario, Canada, workers suspected of having HAVS are referred to an occupational health clinic (OHC) by their primary care physician or through the provincial workers' compensation board. Occupational health (OH) services in Canada are generally limited to tertiary care OHCs and employer-based OH services. Most OH issues are therefore managed by primary care physicians. Barriers to workers' seeking medical attention, timely referral and treatment are poorly understood. This study aimed to evaluate the use of health care by workers with HAVS and to identify barriers to obtaining appropriate care.
Methods
We invited all patients assessed for HAVS at a hospitalbased OHC in Toronto, Ontario, between 15 January and 27 March 2013 to complete a self-administered questionnaire (available as Supplementary data at Occupational Medicine Online). The only exclusion criterion was inability to read or write English. We did not collect data from patients who declined consent. The questionnaire asked how long and why patients delayed seeking care for HAVS symptoms, how participants navigated the healthcare system before arriving at the OHC and personal and external barriers to obtaining care encountered throughout the process. We designed the questionnaire to ensure face and content validity for HAVS patients, but it was not otherwise validated. We abstracted demographic information, occupational history and results of clinical HAVS assessment including Stockholm workshop scale stage and nerve conduction study results from patient records. We analysed data using descriptive statistics and only included patients with confirmed HAVS in the analysis. The study was approved by the teaching hospital's Research Ethics Board.
Results
Of 50 consecutive patients, 41 (82%) consented to participate in the study. Thirty-seven of these had confirmed HAVS by clinical assessment, plethysmography and nerve conduction studies. The 37 participants were all men. The mean (standard deviation) age was 48 (11) years. The commonest employment sectors were construction Participants waited a mean of 3 years and 6 months from HAVS symptom onset to consulting a primary care practitioner. Participants chose from a list of potential reasons for delaying seeking health care on the questionnaire and the responses are summarized in Table 1 . The results of initial assessment, which we ascertained from the questionnaire, are summarized in Table 2 .
Thirty-five (95%) subjects were referred to the OHC by the compensation board and two (5%) were referred by their primary care physician. No participants were referred by specialists such as rheumatologists, neurologists or hand surgeons. The mean time between symptom onset and assessment at the OHC was 9 years. Most respondents credited their physician [11 (32%)] or union [9 (26%)] with speeding up their HAVS assessment, while one respondent credited their employer. Six (25%) identified no significant obstacles to accessing care for HAVS, five (21%) reported wait times as the most significant barrier and four (17%) reported lack of awareness of HAVS as a barrier.
Discussion
Workers with HAVS delayed seeking heath care for symptoms for 3 years and 6 months on average due to ignorance of the seriousness and irreversibility of HAVS and ability to continue to work. Diagnosis by primary care physicians and referral for specialist assessment and management was delayed by a mean of 9 years from symptom onset. Family physicians suspected HAVS in 17% of cases and recommended job modification in 34%.
Strengths of this study include the consecutive recruitment of subjects to minimize selection bias and Table 1 . Reasons patients with HAVS symptomatology waited to seek care
Patients' reasons for waiting to seek care (n = 37) a n (%) I believed my symptoms were a natural consequence of work or ageing 26 (70) I didn't think the symptoms were serious enough 21 (57) I thought the symptoms would eventually get better 18 (49) The symptoms were not limiting my ability to work 18 (49) My co-workers had similar symptoms and didn't think it was a big deal 18 (49) I was worried that seeking medical attention would lead to conflict with employer 15 (41) The symptoms were not limiting my regular activities outside of work 13 (35) I was concerned about missing work for appointments 12 (32) I was concerned about losing my job 9 (24) I did not think a doctor would be able to help me 8 (22) I was worried about the cost of treatment (medications, medical appointments, etc.) 5 (14) I was anxious about my symptoms and preferred not to have them looked at 3 (8) a
Wording reflects options as they were presented to patients on the questionnaire for yes/no selection.
a high participation rate. Limitations are the relatively small sample size and potentially limited generalizability to workers outside the construction sector and Canada. Our findings agree with previous work suggesting time from symptom onset to seeking health care is exceedingly long [7, 8] . Delay may be due to workers minimizing their symptoms and waiting until they progress to the point of disability. This is reflected in our finding that 70% of workers believed their symptoms were a natural consequence of work or ageing, 57% did not think their symptoms were serious enough and 49% stated their symptoms were not limiting their ability to work. Some of the delay in seeking health care could also be due to a lack of understanding of the progressive and irreversible nature of HAVS; 49% thought their symptoms would improve and the same proportion said their co-workers had similar symptoms so they did not think it was a significant problem.
Lack of HAVS awareness by primary care physicians also appears to be a barrier to care. Most primary care physicians did not seem to connect symptoms to a workplace aetiology, which is in keeping with the literature suggesting inappropriate referral and misdiagnosis are the main causes of delayed diagnosis and management of HAVS [8, 9] .
Future work should focus on the development and evaluation of education for employers, workers and primary care physicians to address the health-care barriers for workers with HAVS in Ontario.
Key points
• Workers in Ontario significantly delay seeking health care for hand-arm vibration syndrome symptoms.
• Delayed access to health care for hand-arm vibration syndrome appears to be due to workers minimizing symptoms and their ignorance of the condition, and to primary health-care providers' failure to diagnose and connect symptoms to work.
• Education for employers, workers and primary care physicians is needed to improve recognition, timely referral and management of hand-arm vibration syndrome.
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